Skills underlying scientific innovation and discovery generally develop within an academic 6 community, often beginning with a graduate mentor's laboratory. In this paper, a network 7 analysis of doctoral student-dissertation advisor relationships in The Academic Tree is used to 8 identify successful mentoring communities in high-level science, as measured by number of 9 Nobel laureates within the community. Nobel laureates form a distinct group in the network with 10 greater numbers of Nobel laureate ancestors, descendants, mentees/grandmentees, and local 11 academic family. Subnetworks composed entirely of Nobel laureates extend across as many as 12 four generations. Successful historical mentoring communities were identified centering around 13 Cambridge University in the latter 19 th century and Columbia University in the early 20 th 14 century. The current practice of building web-based academic networks, extended to include a 15 wider variety of measures of academic success, would allow for the identification of modern 16 successful scientific communities and should be promoted.
. The range and median for number of Nobel laureate academic family and total number 91 of academic family across all measures for Nobel laureates (NL) and non-Nobel laureates (Non-92 NL). The correlation between number of academic family and number of Nobel laureate 93 academic family for each measure is also displayed. Ancestors refer to individuals moving 94 backward in the directed network, and descendants are all individuals moving forward in the 95 network. M/GM refers to the number of mentees and grandmentees (two generations forward), 96 and local family refers to the number of individuals within 3 generations forward and backward 97 in the network. 
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For all four analyses, negative binomial models were chosen to adjust for greater than 125 expected dispersion in the data (i.e., a high variance to mean ratio). Spearman's correlations (see 126 Table 1) indicated that the number of Nobel laureate family members was positively related to 127 the size of the academic family. Therefore, in each case, the size of the academic family was 128 entered along with Nobel status as a predictor of the size of the Nobel laureate academic family.
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As described in the method, the significance level for each analysis was adjusted by comparing 130 the observed test statistics with a distribution of expected test statistics, derived from 1,000 131 topologically identical networks, each with a random permutation of Nobel status. The 132 regression model coefficients and the distributions of random coefficients used to adjust the 133 significance levels of predictors in the models are available in Table S1 and Fig. S2 , respectively.
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Regression Model Outcomes. Nobel laureates had a greater number of Nobel laureate ancestors 135 than non-Nobel laureates did, suggesting that Nobel laureate mentorship may play a role in the 136 development of future Nobel Prize winners (adjusted p = 0.003). However, the number of 137 academic ancestors was not a significant predictor of the number of Nobel ancestors (adjusted p 138 = 0.389). Similarly, Nobel laureates had a greater number of Nobel laureate descendants than 139 non-Nobel laureates did (adjusted p < 0.001) with number of descendants not significantly 140 predicting number of Nobel laureate descendants (p = 0.143).
141
In contrast to the previous two results, the number of mentees/grandmentees did serve as 142 a significant predictor of number of Nobel laureate mentees/grandmentees (adjusted p < 0.001).
143
Still, after controlling for family size, Nobel laureates had a greater number of Nobel laureate 144 mentees and grandmentees than did non-Nobel laureates (adjusted p < 0.001). Finally, Nobel laureates also had a greater number of local Nobel Laureates in their academic family than did 146 non-Nobel laureates (adjusted p < 0.001). The number of local academic family members did not 147 significantly predict the number of Nobel laureates (adjusted p < 0.964). physics, 2 physio/med, 1 physics/chemistry) and 39 non-Nobel laureates with scores at or above 248 the 99 th percentile (0.37). Archibald Hill, a Nobel laureate in physiology and medicine (1922; Fig. 2E ), scored the highest family heterogeneity (0.44) with 4 Nobel laureate family in normalized to fall between 0 and 1 with 1 representing the greatest possible diversity for a given 405 number of Nobel laureates. To accomplish this, the C++ program described earlier had options available for 422 generating 1,000 networks with Nobel status randomly assigned to nodes across the network in 423 the same proportion as the true data, each time recomputing outcome measures for each node. As 424 can be seen in Fig. 4 , this produced alternate networks with equivalent topology (i.e., the same 425 number of family members and academic structure for each node) but randomly distributed 426 Nobel laureates and thus, random outcomes. Medical Sciences (NIGMS).
